The synthesis of substituted tertrahydrofuran (THF) has been important because they are ubiquitous in many natural products such as annonecious acetogenins, polyether antibiotics and C-nucleosides.
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The efficient and stereoselective manner of the preparation of the substituted THF has been a significant challenge for synthetic chemists. There are numerous synthetic methodologies that involve the preparation of the multisubstituted THFs. 4, 5 Among those, the formation of carbon-oxygen or carboncarbon bonds via intramolecular S N 1, S N 2 or S N 2' addition reactions is worthy to mention as the effective approaches to these hetero cyclic compounds. 6 An approach that has been envisioned by us is to employ a methodology involving a stereoselective preparation of allenes by the S N 2' hydride addition to an alkynyloxirane. 7 The syn addition of the hydride to the alkynyloxirane A afforded the highly stereoselective allenediol B. The stereo-defined allene would be subsequently converted to a trans-dihydrofuran and the following hydrogenation of the corresponding olefin of the dihydrofuran would offer the trisubstituted THF.
The synthesis was initiated with commercially available enynol 1. 8 The alcohol was protected as a benzyl group. One carbon homoligation of the corresponding lithium acetylide with gaseous formaldehyde at 78 o C first then, warmed to room temperature afforded the propargylic alcohol 3. The epoxidation of the compound 3 with metachloroperbenzoic acid gave the alkynyl epoxide 4. The addition of diisobutyl aluminium hydride (DABAH) to the alkynyloxirane 4 at 0 o C gave the cis-allenediol 5 in 60% yield with the high diastereoselectivity. The 1 H NMR analysis showed exclusively the syn addition product. The previous example of this type of reaction showed exclusively syn addition that was contrasted with CuH addition resulting an anti addition product. 7 Presumably the hydroxy group might assist the aluminium hydride addition resulting the syn addition product exclusively. Interestingly the addition of DABAH to the alkynyloxirane at -78 o C gave the S N 2 addition adduct 9 in 76% yield with a small amount of the allendiol.
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The stereo-defined allenediol 5 was mono-protected as a tert-butyldimethylsilyl ether in the presence of dimethylamino pyridine (DMAP). The subsequent ring-closure under the condition of catalytic silver nitrate and calcium carbonate in the acetone/ water (3:1) medium afforded the trans-dihydrofuran 7 in 80% yield in two steps starting the allendiol 5. The hydrogenation of the dihydrofuran 7 with palladium on charcoal in the hydrogen atmosphere gave the trisubstituted hydrofurans 8 in 88 % yield with an excellent diastereoselectivity. The J value between H 1 and H 2 was observed to be about 8.7 Hz, indicating trans stereochemistry between C-1 and C-2. The high selectivity could be envisioned from the hydroxy-assisted hydrogenation after the reductive cleavage of the benzyl group of the dihydrofuran 6.
9
In conclusion, the synthesis herein allows us to prepare stereo-defined trisubstituted tetrahydrofurans. The diastereoselective hydride addition to lead the syn-allendiol and hydroxy-assisted hyrogenation of the dihydrofuran 6 are note-worthy in this synthetic route. The synthetic method of the trisubstituted THF shown here could be utilized to the synthesis of annonecious acetogenins and polyether antibiotics. 
